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0, 6, 10,14,and18usingsevendifferent asoff odor,off color,andgasformationin
mediatoestimatecountsoftotalaerobicand vacuumbags.Contaminationduringprocess-
anaerobic,lacticacidbacteria(LAB), and ing limitsshelflife of thealreadyfragile
Gram-negativebacteria.Bacterialcountsfor groundbeefproduct.
agivenculturemediumweresimilaramong
plantsandmeatypes.At day10,totalmi- Groupsof microorganismsinteracto
crobialcountsfromchubsstoredat38or inhibiteachother,dependingespeciallyon
45EF wereapproximately8 log CFU/g, storagetemperature.A smallnumberof10
whereastotalcountsfromchubsstoredat initialcarcassmicroflora repsychrotropic
34EF wereapproximately4.5log CFU/g(4 (growbestinthecold).Theyincreaseasthe10
log=10,000,CFU is colonyformingunits). initial predominantmesophilicorganisms
Regardlessofstoragetemperatureandmeat (grow bestat bodytemperature)decrease
type,LAB predominated.Growthofgram- undercoldconditions.
negativeentericbacteriawas delayedin
chubs toredat34EF throughoutthe18day Organismsa sociatedwithmeatspoilage











the spoilage(gassypackages,hydrogen were transportedon ice to eitherKansas
sulfideodor)ofvacuum-packagedstriploin S t a t e U n i v e r s i t y ( K S U)
steaks.Becausetheinitialmicrofloraon Manhattan,KS or theFoodResearchInsti-
meat is primarilymesophilic,shelflife is tute(FRI) Madison,WI formicrobiological
prolongedbythecombineduseofrefrigera- analysis.Thechubstobesampledondays6,
tionandvacuumpackaging.A greaterin- 10,14,and18weretransportedto corre-
creasein microbialcountsin chub-packed spondinglaboratoriesbycommercialrefriger-
ground beefduringstoragewasreportedat atedtruck.
45EF thanat 36EF. Totalaerobicplate
countshavebeenreportedtoincreaseduring KansasStateUniversitystoredground
storage,aswellastheproportionof gram beefromtwoplantsat38and45EF, andthe
negativetogrampositiveorganisms.Severe FRI storedproductfromtwootherplantsat





the changesin microfloraof threeformula- twochubsfromeachtemperatureondays0,
tionsofchubpackagedgroundbeefoveran 6,10,14,and18. A 50gsampleofground
18daystorageatthreetemperaturesu ing beef wasremovedasepticallyfromthechub
total aerobicandanaerobicplatecountsin andplacedintoastomacherbagalongwith
conjunctionwith selectiveanddifferential 150mlof 0.1%peptone(Difco),resultingin
agars.Fourindividualmeatpackingfacilities aninitial1:4dilution.Serial1:10dilutions
in four separatelocationsthroughoutthe (0.1%peptone)werespiral-(KSU),spread-







andleanconcentrationswereexaminedfrom jarin conjunctionwithaBBL GasPakPlus
eachfacility[73/27(73%)groundbeef,81/19 anaerobicatmosphereg nerators(4to10%
(81%)groundbeef,and81/19(GC)ground carbondioxide). APT Agar(APT)wasused
chuck]. All groundbeefsampleswere byKSU, whereastheFRI usedMRS Agar
coarselyground.Duringproductcollection (MRS) to enumerateLAB. Pseudomonas
fromeachfacility,chubsfromeachproduct IsolationAgar(PIA) wasusedtodetermine
typewerecollectedrandomlyandboxed.All thepresenceofPseudomonasspp.,especially
chubsusedfor onetrialatoneplantwere P. aeruginosa. Violet Red Bile Agar
producedonthesamedayduringthesame (VRBA) wasusedinthepourplatemethod





wasusedtoenumerategramnegativenteric  reached7to8log CFU/g. Becausecounts
bacilli.All plateswereincubatedat68EF. of 8 log CFU/g alsowererecoveredon
ResultsandDiscussion
Becausethebacterialplatecountswere
similarfor all threemeattypes,dataare Initialgramnegativentericbacteriawere
presentedonlyfor 73%leangroundbeef. presentat about2 to 3.5log CFU/g in
Initialtotalaerobicplatecountswereapprox- samples fromall plantsandincreasedto
imately4to5log CFU/gforsamplesfrom approximately5.0and5.5log CFU/gdur-10
allfourplants.Within10days,totalaerobic ingthe18daysofstorage.
andanaerobicountsfromchubsstoredat
45EF hadreached8log (100million)CFU/ Becausethe initial bacteriaload of10
gandweresimilarforallfourplants.Prod- groundbeefingeneralisrelativelyhigh,low
uct storedat 38EF (twoplants,FRI) had refrigerationtemperature(ca.34EF orless)is
countsimilartothoseof productstoredat importantfordelayingmicrobialgrowthand
45EF; 7.5log atday10andincreasingto8 inhibitingtheproliferationofspoilageorgan-10
log CFU/g atday14. In contrast,plate isms.Temperaturecontroliscritical,because10
countsfromproductstoredat34EF (two onlya 4EF increasein storagetemperature
otherplants,KSU) increasedapproximately resultedinmorerapidmicrobialgrowthand
1log CFU/gbyday10andreached7log fasterproductspoilage.10 10
CFU/gbyday18.
After 18 daysat 34EF, LAB reached
about7 log CFU/g;at38or 45EF counts10
10
10
BloodAgar (totalaerobicandanaerobic-
microbiaload),LAB werepresumedto
predominate.
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